This study investigates gender roles in childcare among Semaq Beri people who have been classified into hunter-gatherer living in the state of Pahang in Peninsular Malaysia. The perpose of this study is to verify recent anthropological studies suggesting that males in hunter-gatherer societies are more involved in childcare than males in other societies. The results show a significant difference in proximity maintenance for the child: mothers spent more time with their children than fathers did. On the other hand, there were no significant differences in holding and carrying behavior between the father and mother. The main finding of this study is that the amount of time fathers spent holding and carrying children was considerably high. Studies conducted from an evolutionary point of view found that this result is common in hunter-gatherer societies. However, earlier studies suggested that male involvement in childcare could also be observed during other activities. The results of this study did not show such generality. Aditionally, the results of this study show that people other than parents tended to not participle in childcare.
sustenance (Kuchikura 1988) . For discussing that gender roles in childcare are "genetic" or "environmental", Semaq Beri are one of most adequate subjects. Almost all previous studies on gender roles in childcare among hunter-gatherers were conducted in Africa. For theories to be generalizable, it is imperative that studies quantifing childcare activities be conducted in other regions as well. At present, a few ethnographic data are available that focuses on gender roles among Orang Asli societies (the indigenous people of Peninsular Malaysia) (Note 1). Semaq Beri have been classified as one of Orang Asli.
Bateq are an Orang Asli hunter-gatherer group that lives in close proximity to Semaq Beri. The group has been described as a gender egalitarian society, based on aspects of its micropolitical, subsistence, and childcare activities (Endicott and Endicott 2007, Endicott 1992) . In their research, Endicott and Endicott discussed recent changes in gender roles in relation to modernization and "Malayanization" (Note 2). Kuchikura stated that Semaq Beri who lived in Terrenganu displayed biased gender roles in subsistence activities. Men primarily engaged in cash earning activities, while women engaged in housekeeping activities. Kuchikura noted, however, that gender roles in childcare activities among the Semaq Beri were not biased. For example, he found no difference between men and women in the amount of time spent in holding or watching behavior. Based on Kuchikura's findings, we conclude that aspects of biased and non-biased activities coexist ambiguously.
Among Orang Asli hunter-gatherer societies, gender roles, including those involving childcare activities, have been impacted by both long-term human history and short-term social change. In order to analyze the impact of these issues, quantitative data on their daily activities are needed. The long-term issue of the impact of human history relates to society's current identity problems, while the short-term issue of the impact of social change relates to existing social problems. An investigation of childcare activities can provide useful insights on issues regarding the wellness and education of those in Orang Asli societies in Malaysia and across the world.
Sungai Kuching Community
Fieldwork was conducted from September through October 2002 in Sungai Kuching village (Figure 1 ) located in Negeri Pahan (the state of Pahang). This village is one of several permanent settlements built by JHEOA (Jabatan Hal Ehwal Orang Asli; The department of Aboriginal Affairs Malaysia) (Note 3), along Tembeling River, a branch of the Pahan River. In the 1960s, the state began to build permanent settlements in the area. Construction was politically motivated in response to activities of the Malayan Communist Party, which operated in the forests of northern Malaysia. Presently, although the political motivation no longer exists, the construction of permanent settlements continues in response to socioeconomic issues. Administrative and commercial projects related to Orang Asli, such as the construction of schools, organization of health services, and the development of plantations are being completed on permanent settlements.
The de facto population consists of 48 men and 65 women (a total of 113) living in 18 households. Almost all villagers are Semaq Beri with the exception of two households whose legal heads-of-household are Bateq. These Bateq men came from the Bateq community nearby, which other ethnographer described (Lye 2005: p. 182) , and married into their wives' families. Moving between villages is considered common behavior. For example, unmarried people spend long periods of time at home or in other villages. Despite these marginal cases, the Sungai Kuching people constitute a community, following a patrilineal system and being characterized by the cooperation among its members.
Households are primarily nuclear comprising a husband, wife, and their children. They inherited this household organization from ancestors who lived in camps in forests (Dentan et al. 1997: pp. 24-26) . At present, families live in concrete houses in permanent settlements constructed by JHEOA as a part of their development projects. Infants and children are expected to spend most of their time with household members in concrete houses. Some children attended preschool and elementary school in a nearby village. However, owing to various problems (discrimination, financial problems, fear, etc.), almost all children dropped out of school.
At the time of the research, rattan foraging was their primary source of income. Based on findings from preceeding studies conducted on surrounding populations (Kuchikura 1988) , the people hunted or gathered food for daily consumption. Thus, they received the name "hunter-gatherer." Although hunting and gathering activities continue, subsistence transition along with modernization and/or globalization has changed the function of these activities from food production to income earning. Such changes will affect gender roles in subsistence activities and in daily life.
Rattan foraging usually entails several days of travel by motorboat through a system of rivers. These trips are usually organized by adult males. In addition to rattan gathering, the men collect aromatic plants (Aqularia spp.), soft-shelled turtles (Amyda cartilaginea), and fruits and seeds to sell for cash. On foraging trips, it is customary to eat some of these gathered fruits and seeds, while purchased foods such as rice or canned foods are consumed regularly when the men are in the village. Some villagers work for wages on the rubber plantation developed by JHEOA in the reserve area surrounding the village.
Quantitative Methods
This study relied primarily on the time allocation survey method to understand the differences in time spent by males and females on daily activities and childcare. Initially, we adopted the "observation at fixed spot method" www.ccsenet.org/ass Asian Social Science Vol. 8, No. 15; (Suda 1994) to investigate the more general gender roles in society. In this method, an observer chooses a location where he or she can observe subjects as they move about and participate in daily activities. The author chose the jetty as his observation point because almost all the villagers walked through the jetty regularly. Additionally, all the household's houses in the village were located within viewing distance from the jetty. The subjects included 18 adult males and females and all of them were members of one of the nine chosen households. Observations were conducted during a one-week period from September 1-7. Each day, during a twelve-hour time span (07:00-19:00), all the subject activities were recorded. If a subject was absent from the village on particular time, the author interviewed the subject after his or her return. In order to complement the interview, notes were made of all items the subject carried while leaving from and returning to the village.
In order to quantify childcare activities, this study adopted a method similar to that used in a preceeding study conducted in Sungai Berua village (Kuchikura 2010) . Five children (the youngest child in five different households) aged six months to two years were directly observed on an hourly basis for twelve hours (07:00-19:00). The observations were conducted from September 8-14. The questions guiding the observation were the following: (1) Who was most engaged in proximity maintenance for the child subject (to be judged by identifying the person who most often accompanied and closely cared for the child), and (2) Did the person with proximity maintenance hold or carry the child?
Prior studies that quantified hunter-gatherer childcare activities (Hewlett 1988 , Peacock 1988 , Tronick et al. 1992 , Malrowe 2005 , Hawkes et al. 1987 ) focused primarily on holding behavior, including nursing. Although this paper also studies holding behavior, it expands its focus to include the biological and sociocultural aspects of childcare. Thus, children of weaning age were selected as subjects (Note 4). Although earlier studies adopted various methods to quantify proximity maintenance for children, the method adopted by Kuchikura and Hewlett focused on the individual who was the closest to the child subject. The present study applies the same method.
Although it is possible to quantify the proximity maintenance engaged in by more than one individual, it is important to examine not only the interactions between an individual and the child but also interactions among individuals (e.g., Tronick and Winn 1992) . Because the aim of this study was to compare the difference between male and female individuals, we judged proximity maintenance based on who the individual closest to the child subject was.
Results
The results of the time allocation survey reveal significant differences in the time spent by male and female subjects on daily activities (Table 1) . Among the activities in the table, "Foraging Fruits," "Foraging Rattan," and "Processing Rattan" are cash earning activities. Individuals engaged in "Foraging Fruits" collect fruits such as Nephelium lappaceum to sell in the market. Those engaged in "Processing Rattan" cut and strip raw rattan to sell to brokers. A "Foraging Trip" is a remarkable activity; usually, a male individual organizes a party of around 10 people who collect rattan or other products while camping in the forest for several days. A "Foraging Trip" may have had its origins in the Semaq Beri's former way of life. However, current practice might be different because this trip is restricted to men. Additionally, a permanent residence is required to store and process materials recovered during the trip. Like another survey, this time allocation survey also focuses on the activities of "Caring for Children" and "Nursing." However, this time allocation survey does not restrict the study of "caring" to proximity maintenance practiced by one person. In addition, "Nursing" included both breastfeeding and bottle-feeding with formula.
The results show that males spent significantly more time on the foraging trip. Although not statistically significant, males spent more on other cash earning activities also (foraging rattan and fruits). Females spent significantly more time on housekeeping and cooking. This study reveals that the present day Semaq Beri have biased gender roles in subsistence activities. These results also verify the earlier research performed by Kuchikura who found that males primarily engaged in cash earning activities, while females engaged in housekeeping activities. Preceeding studies have described the Orang Asli society as gender egalitarian (e.g., Nicholas, C. et al. 2002: pp79-85) . However, although these descriptions emphasized that power differences did not exist during social interactions, they did not deny the existence of biased gender roles in subsistence activities. The results of the present study contrast male hunting practices with female fishing practices; both practices were unrelated to cash earning. However, the gender difference of cash earning activities as opposed to housekeeping activities could cause power differences in society. A preceeding study described a similar power difference observed in a Semai community (Nicholas, C. et al. 2002: pp112-113) .
Although females spent more time engaged in childcare and nursing activities, there were no significant differences. In the present survey, all types of childcare activities, such as diaper changing or cradling, were grouped under the category "Caring for Children." Therefore, the total amount of time recorded for this category was underestimated. Usually, childcare occurred simultaneously with other activities, such as eating and talking. Another survey observed this synchronicity by focusing on the proximity maintenance practiced by one person. The lack of significant differences in "Nursing" activities suggests male involvement in childcare and that bottle-feeding with formula is popular in Semaq Beri. Figure 2 shows the amount of time each person engaged in proximity maintenance with each of the five child subjects. We classified these individuals into six categories (Note 5). During the survey period, the child subjects' fathers travelled together on a three-day rattan foraging trip (Note 6). Our analysis compared two periods: (1) a seven-day period that included all data, and (2) a four-day period that showed the consequences of the fathers' absence. Asterisks mark two data sets of males and females (father and mother, other males and other females) that showed significant differences on the two-tailed t-test.
The results of the seven-day period showed no significant differences even though mothers spent more time with child subjects than any other individual including fathers did. Other males and females, including siblings and relatives, engaged in proximity maintenance far less than parents did. Other females engaged in proximity maintenance for longer periods than other males did. The results from the four-day period show a significant difference: mothers spent more time with their children than fathers did. A comparison of the seven-day and four-day results, reveal that child subjects spent longer amounts of time alone during the four-day period. However, because the results of the time spent on the "Other Situation" during the seven-day period was not at an ignorable level, we judged the cause to be ambiguous. Figure 3 shows the four categories of individuals involved with the child subjects and the time each individual spent on holding and carrying activities. There were no significant differences between the "Father" and "Mother," and the "Other Male" and "Other Female" categories in the results of the four-day and seven-day periods. During the seven-day period, mothers held or carried children slightly longer than fathers did. During the four-day period, it was notable that fathers and mothers spent equal amounts of time with child subjects.
Childcare in Semaq Beri
Findings from the Sungai Kuching survey showed that fathers and mothers held and carried children for equal lengths of time. This may have been due, in part, to male participation in nursing activities. However, time spent by mothers in proximity maintenance was double the time spent by fathers. Table 2 shows the time spent in proximity maintenance by parents in six countries. These figures were collected by questionnaire survey. A comparison of the results of this study and these figures reveal that the amount of time spent in proximity maintenance by Sungai Kuching parents was equal to that spent by parents in Japan or Korea, where low levels of male involvement in childcare have been reported. These results suggest that male involvement in all types of childcare activities in Sungai Kuching is not particularly high. Similarly, participant observation by the author revealed that childcare was considered a maternal duty. However, the results show that holding and carrying behavior were demonstrated to a high degree. These results do not contradict findings from former studies. Regarding holding and carrying behavior, we refer to a previous study that highlights Orang Asli society's gender egalitarian aspects (e.g., Endicott 1992) . Although this study lacked historical methods, when we discuss "Malayanization" or social changes, it is possible to conclude that gender roles relating to childcare have changed in recent decades (e.g., Nicholas, C. et al. 2002) . However, we could not reach a solid conclusion on this matter because these issues need further longitudinal studies.
The main finding of this study is that the amount of time fathers spent holding and carrying children was considerably high. Studies conducted from an evolutionary point of view (e.g., Hewlett 1991) found that this result is common in hunter-gatherer societies. However, earlier studies suggested that male involvement in childcare could also be observed during other activities. The results of this study did not show such generality. The findings of Kuchikura's study of the same Semaq Beri community (Kuchikura 2010) correspond with the results of this study. Therefore, this correspondence suggests that biased and non-biased aspects of gender role coexist ambiguously.
Despite this ambiguity, we found that holding and carrying children were important aspects of the hunter-gatherer lifestyle because temporal movement was indispensable to the pursuit dispersed resources. Studies conducted from an evolutionary point of view found that adult males and females shared holding and carrying behavior for reasonable amounts of time. Additionally, during occasional periods of frequent movement, only adult males were assigned holding and carrying activities. Although the people of Sungai Kuching now live in a permanent settlement, such gender role "survivals" through hunting and gathering dispersed resources. Future topics of research should include the exploration of holding and carrying behavior in other hunter-gatherer populations.
The results of this study show that people other than parents tended to not participle in childcare. The author's study on childcare in a farming community in Papua New Guinea discussed the extensive female involvement, particularly that of sisters, in childcare (Odani 2010) . In addition, Kuchikura noted that in Sungai Berua, those other than parents did not participate in childcare. Due to insufficient data, it is hard to state whether parental or sibling participation in childcare is more common in hunter-gatherer populations than in farmer populations. However, in the creation of a study framework in gender studies, it is critical to focus on asymmetrical subjects. For example, questions for future study could include "Will the contribution of sisters in childcare decrease a father's involvement?" This study, in particular, is exceptionally symmetric.
It is difficult to apply these findings to all Orang-Asli societies, because each has its own subsistence activities and social situations. However, the diversity of subsistence activities (ranging from hunting, gathering, fishing, and cultivating to urban laboring) will provide ample opportunities for future study. In addition, future research should conduct additional comparative surveys to explain subsistence features including childcare activities and reveal the effects of modernization or "Malayanization" on these social situations.
